On the potential role of active DNA demethylation in establishing epigenetic states associated with neural plasticity and memory.
Dynamic variations in DNA methylation regulate neuronal gene expression in an experience-dependent manner. Although DNA methylation has been implicated in synaptic plasticity, learning and memory, active DNA demethylation is also induced by learning, which suggests that an interaction between the two processes is necessary for cognitive function. Active DNA demethylation is a complex process involving a variety of proteins and epigenetic regulatory enzymes, the understanding of which with respect to its role in the adult brain is in its infancy. We here provide an overview of the current understanding of active DNA demethylation, and describe how this process may establish persistent epigenetic states that are associated with neural plasticity and memory formation.